.
and 76 years of age. IGF-II was measured after separation by gel chromatography at low pH and compared with IGF-I levels in the same samples, whereas IGF binding protein-1 was measured in dialysed urine. Urinary IGF-II was found at much higher concentrations than IGF-I (mean \m=+-\sem:717\m=+-\69vs 110\m=+-\5 ng/mmol creatinine). The chromatographic profile indicates that pro-IGF-II may also be present. The concentrations of IGF-II appear to be less variable than the other reported parameters. The mean IGF binding protein-1 concentrations in these urine samples was 414\m=+-\83 ng/mmol creatinine. IGFs in the urine are in part bound to binding proteins.
Insulin-like growth factor II is a single-chain pro¬ tein of 67 amino acids with a close amino acid homology to both IGF-I and insulin (1) . Several vari¬ ants and proforms of IGF-II have been described, indicating that IGF-II may not require processing to its mature form before release occurs (2) (3) (4) (5) (6) . Im¬ munoreactive IGF-II has been found in plasma (1) , spinal fluid (2), seminal and follicular fluid (7), amniotic fluid (8) , and saliva (9) . The content of IGF-II in urine has not been reported to date, whereas that of IGF-I has been described by several labo¬ ratories (10) (11) (12) . Since urinary IGF levels as deter¬ mined by radioreceptor assay (RRA) were about twice as high as IGF-I measured by radioimmu¬ noassay (RIA) (10) , the presence of IGF-II in urine was proposed.
IGFs in plasma essentially are all bound to spe¬ cific binding proteins, whereas about 30% of those in urine are unbound (10) . Two (14) . In spinal fluid, the presence of a binding protein with high affinity for IGF-II has been recently proposed (15, 16) .
The aim of the study was to determine whether IGF-II is present in urine and if so, its level.
Material and Methods

Sample collection
Morning urine specimens were collected from 23 healthy subjects (10 males, 13 Elution profiles of immunoreactive IGF-II applying 250-pl samples derived from 1 ml urine on a Sephacryl S-l00 HR column equilibrated with 1 mol/1 acetic acid. Eluates of 1-ml fractions were collected and the fractions were pooled as indicated in the figure.
The mean immunoreactive IGFBP-1 concentra¬ tion in the group was found to be 414±83 ng/mmol Cr (males: 475±171, females: 381±71). IGFBP-1 levels also had no correlation with IGF-I and IGF-II concentrations.
The urinary IGF-I, IGF-II and IGFBP-1 concen¬ trations from three subjects were followed for 5 days as shown in Fig. 3 (2, 3, 20, 21) .
The IGF-II concentration was sixfold higher than that of IGF-I. The IGF-I presented here is 5-10 fold higher than those of earlier reports (10) (11) (12) (10) who found 8± 1 ng IGF-I per mmol creatinine in the urine of healthy subjects used octadecyl silica cartridges (Sep-Pak C18) as the separation step. They also reported that free IGF-I is about 30% of total urinary IGF-I. Yokoya et al. (12) found mean values of about 22±41 ng/mmol creatinine in adults between 25-45 years of age using an ammo¬ nium sulphate precipitation method prior to the availability of a RIA. (12) , and the urinary IGF-I was proposed to reflect IGF-I production in the kidney. The higher IGF-I concentration in the urine in acromegaly than in normal adults, and the increase observed within 12 hours of growth hormone ad¬ ministration to GH-deficient children may reflect renal IGFs (11) .
IGF-I is expressed in the kidney (22) (23) (24) (23) . By use of in situ hybridization both IGF-I and IGF-II mRNA were localized in the cap¬ sule, calyces and the interstitium but not in the glomerulus and tubulus (22) . According to Hirvonen et al. (26) , IGF-II mRNA was located predomi¬ nantly in the stromal and blastemal cells with a rel¬ ative lack of hybridization over the epithelial struc¬ tures, suggesting that IGF-II may represent a paracrine stimulus for the growth and differentiation of the kidney epithelium. Most IGF-II immuno¬ reactivity was found in the renal tubular cells of the human fetus rather than in mesenchymal or con¬ nective tissues (22) . IGF-II mRNA is also found in the adult kidney although at much lower concen¬ trations than observed in Wilms' tumour and in the fetal kidney (20, 27 (28) has shown that culture medium conditioned by the bovine kidney cell line MDBK contains IGF-binding proteins.
IGFBP-2 mRNA has been detected in fetal rat kidney (29) as well as in an epithelial-like clone of normal rat kidney cells (30) . Northern blot analysis using tissues of 6-week-old rats has demonstrated IGFBP-3 mRNA in the kidney (31) .
In conclusion, we suggest that both urinary IGF-II and IGFBP-1 may be secreted by the kidney and that determinations of their excretion may contrib¬ ute to the understanding of their role both in de¬ velopmental and pathologic processes of the kidney.
